1. Introduction {#sec1}
===============

Overweight/obesity among children and adolescents has emerged as a leading public health problem with an increasing worldwide prevalence over the past 3 decades. Obesity is a highly complex condition with numerous contributing variables originating from the genetic, environmental, psychological, socioeconomic and cultural background of each individual \[[@bib1],[@bib2]\]. Adolescent obesity can adversely result in serious physical outcomes, especially in adult life \[[@bib3]\]. However, during the past few years, non-physical consequences of obesity have drawn great attention, since it has been proved that it has a significant impact also on the psychological well-being of this rather ''fragile'' part of the population \[[@bib4]\].

Although the prevalence of adolescent obesity is continuously rising, there is limited information considering adolescent's opinions with regards to this condition. Most studies reflect the perspectives of investigators, health care providers and parents \[[@bib5],[@bib6]\], while on the other hand little is known about adolescent's views and reactions on being overweight or obese. Although, parental report measures that consider various issues surrounding children obesity are usually validated, it should be taken into account that children and especially adolescents are perfectly capable of expressing their opinion and have a central role in the management of their health issues. Thus, taking into consideration adolescent's perceptions in relation to being obese or overweight, could provide insight into many unknown aspects of obesity and probably lead to the adoption of more effective weight management strategies.

The purpose of this study was to investigate adolescent's opinions in relation to various aspects of obesity. Adolescent's perspectives regarding psychosocial functioning, physical activity and dietary habits were assessed in a group of 11--12 years-old adolescents across the spectrum of weight classification.

2. Methods {#sec2}
==========

The present study took place in the prefecture of Kavala, a city in the northern part of Greece. The study population included primary school adolescents, 11--12 years of age, recruited from 12 schools. Everyone in the same class was invited to participate in the study to avoid discrimination in the recruitment process. An extended letter explaining the purpose of the study was sent to each parent and an informative speech was made the previous day of the measurements. Guardians and parents gave written consent for the participation of their children in the study. Approval for the study and all the means used was obtained from the Ministry of National Education and Religious affairs, Kavala's public-school supervisor and the head principal of the schools included. The study conformed fully with the Declaration of Helsinki for biomedical research on human subjects.

All anthropometric measurements were performed in the morning by the same experienced physician. Body weight was measured to the nearest 0.5 kg using a beam-balance scale and subjects were weighed in light clothes without shoes. Standing height was measured without shoes to the nearest of 0.5 cm with the use of a wall-mounted ruler. Physicians of the research group made two sets of measurements and the mean of the readings was used for statistical analysis. Body mass index (BMI) was calculated for each participant as body weight (in kilograms), divided by height (in meters) squared. Overweight and obese participants were classified using the International Obesity Task Force (IOTF) BMI criteria \[[@bib7]\].

The physicians and the psychologist of the research group collected information using a structured questionnaire. The questionnaire was completed by each adolescent who participated in the study, the day on which the measurements were made, with the guidance of the members of the research group. It consisted of 12 multiple choice or open-ended questions and assessed physical activity, dietary habits, in both home and school, parental guidance regarding dietary intake and psychological aspects in relation to social functioning, body image and satisfaction.

For data analysis IBM SPSS Statistics (IBM Corp., Armonk, NY) for Windows, version 24.0 was used. Chi-square test was used for the comparison of percentages, whereas means were compared with the use of independent samples Student's *t*-test or Mann-Whitney *U* test for parameters with normal or skewed distribution correspondingly. Univariate and multivariate regression analyses were performed in order to identify the relative strength of the studied variables in the prediction of overweight and obesity among participants. Differences were considered statistically significant when p ≤ 0.05.

3. Results {#sec3}
==========

Three hundred and thirty-five adolescents (181 boys and 154 girls) comprised the study group. The mean age of participants was 11.02 ± 0.60 years. According to the IOTF cut-off limits, 33.73% of participants were overweight and 15.82% were classified as obese. No statistically significant differences were found between boys and girls (36.46% and 16.02% was the prevalence of overweight and obesity for boys, and 30.52% and 15.58% for girls respectively). Descriptive characteristics of anthropometric measurements and overweight/obese frequencies categorized by gender and in total are presented in [Table 1](#tbl1){ref-type="table"}.Table 1Descriptive characteristics of anthropometric measurements and overweight/obese frequencies categorized by gender.Table 1ParametersMalesFemalesp valueTotal**N**181154335**Age, years**11.03 ± 0.58 (9.74--12.16)11.00 ± 0.62 (9.86--12.63)0.54711.02 ± 0.60 (9.74--12.63)**Weight, kilograms**46.51 ± 12.76 (23--101)46.69 ± 11.36 (27--87)0.72846.59 ± 12.12 (23--101)**Height, cm**147.94 ± 8.06 (131--168)149.48 ± 7.61 (128--169)0.074148.65 ± 7.88 (128--169)**BMI, kg/m**^**2**^21.01 ± 4.40 (13.40--39.45)20.75 ± 4.15 (14.08--32.95)0.63220.89 ± 4.28 (13.40--39.45)**Obese, n (%)**29 (16.02)24 (15.58)0.91353 (15.82)**Overweight, n (%)**66 (36.46)47 (30.52)0.250113 (33.73)[^1]

[Table 2](#tbl2){ref-type="table"} presents the descriptive statistics of the questionnaire variables according to weight status as classified by the IOTF criteria. Although obese participants were found to have fewer friends to trust when compared with normal-weight children (64.15% vs 77.52%, p = .05), no differences were demonstrated between the three groups in relation to whether they spend time playing with their friends or alone. In regards to physical activity, no differences have been reported concerning the frequency of playing during the week; yet, obese participants preferred indoor sedentary activities in a significantly increased proportion in comparison to normal-weight and overweight participants (50.94% vs 59.76%, p = .041, and 50,94% vs 61.06%, p = .037 respectively). Similarly, only 41.51% of obese adolescents were participating in sport activities, while for normal-weight and overweight participants the corresponding frequencies were 67.72% and 69.03% respectively (p = .006 and .001 respectively). In terms of out of school activities, the prevalence of dancing was significantly decreased as the population moved from normal to overweight and obese. In addition, overweight adolescents reported a higher prevalence of parental dietetic advice in comparison to normal-weight and obese participants (94.69% vs 86.98% and 84.9% respectively, p = .034 for both groups). No differences were noted within the groups when asked about their eating habits in terms of appetite and hunger. Nevertheless, overweight adolescents reported that their parents tend to prepare a different meal when they dislike ''what's on the menu''. Concerning behavioural aspects within the family environment, overweight participants described calmer reactions of their parents in relation to food consumption, when compared to obese participants (94.69% vs 83.02%, p = .034). When asked about their dietary habits in school, the majority of participants reported a frequent consumption of homemade snacks resulting in no significant difference within the groups. Finally, body weight satisfaction was recorded in only 5.66% of obese children, 25.66% and 68.64% of overweight and normal-weight participants respectively, resulting in statistically significant differences within all groups. The desire of being thinner was significantly increased as the population moved from normal-weight to overweight and obese.Table 2Descriptive statistics of questionnaire parameters according to weight status.Table 2ParametersNormal (n = 169)Overweight (n = 113)Obese (n = 53)**Age, years**11.07 ± 0.58 (9.86--12.63)11.03 ± 0.61 (9.74--12.40)10.81 ± 0.59[a](#tbl2fna){ref-type="table-fn"}^,^[b](#tbl2fnb){ref-type="table-fn"} (9.77--12.08)**Males, n (%)**86 (50.89)66 (58.41)29 (54.72)**Having a friend to tell secrets, n (%)**131 (77.51)82 (72.57)34 (64.15)[a](#tbl2fna){ref-type="table-fn"}**Playing with friends, n (%)**167 (98.82)113 (100)51 (96.23)**Frequency of playing, times/week**3.70 ± 2.06 (0--7)3.61 ± 2.14 (1--7)3.64 ± 2.33 (0--7)**Outdoor playing, n (%)**101 (59.76)69 (61.06)27 (50.94)[a](#tbl2fna){ref-type="table-fn"}^,^[b](#tbl2fnb){ref-type="table-fn"}**Doing sports, n (%)**106 (67.72)78 (69.03)22 (41.51)[a](#tbl2fna){ref-type="table-fn"}^,^[b](#tbl2fnb){ref-type="table-fn"}**Out of school activities, n (%)** **Scouts**7 (4.14)6 (5.31)3 (5.66) **Dancing**58 (34.32)26 (23.00)[a](#tbl2fna){ref-type="table-fn"}7 (13.20)[a](#tbl2fna){ref-type="table-fn"} **Playing music**40 (23.67)22 (19.47)9 (16.98)**Parental advice for diet, n (%)**147 (86.98)107 (94.69)[a](#tbl2fna){ref-type="table-fn"}45 (84.9)[b](#tbl2fnb){ref-type="table-fn"}**Eat with appetite, n (%)**45 (26.63)23 (20.35)16 (30.19)**Eat only when hungry, n (%)**157 (92.90)110 (97.35)51 (96.22)**Eat other when dislike food, n (%)**78 (46.15)39 (34.51)[a](#tbl2fna){ref-type="table-fn"}20 (37.73)**Calmness in relation to food, n (%)**151 (89.35)107 (94.69)44 (83.02)[b](#tbl2fnb){ref-type="table-fn"}**Homemade snack for school, n (%)**126 (74.56)81 (71.68)37 (69.81)**''Like my body'', n (%)**116 (68.64)29 (25.66)[a](#tbl2fna){ref-type="table-fn"}3 (5.66)[a](#tbl2fna){ref-type="table-fn"}^,^[b](#tbl2fnb){ref-type="table-fn"}**''Want to be thinner'', n (%)**38 (22.49)85 (75.22)[a](#tbl2fna){ref-type="table-fn"}51 (96.23)[a](#tbl2fna){ref-type="table-fn"}[^2][^3][^4][^5]

[Table 3](#tbl3){ref-type="table"}A presents variables with statistically significant odds for overweight participants among the study population. Univariate analysis showed that dancing was a protective factor for overweight, while receiving parental advice in relation to food choices and dietary habits was found to be a risk factor. When introduced in a multivariate model only dancing remained a protective factor for obesity among participants.Table 3Logistic regression models (Univariate and Multivariate, Stepwise) for prediction of overweight (A.) and obesity (B.) among the study population and for prediction of obesity (C.) among the overweight population.Table 3A.[UnivariateMultivariate]{.ul}**ParametersOR95% CIPOR95% CIP**Dancing0.5720.333--0.982**0.043**0.5530.319--0.957**0.034**Parental advice for diet2.6691.046--6.808**0.040**Eat other when dislike food0.6150.376--1.0050.053Eat the same when dislike food1.5820.978--2.5610.062B.[UnivariateMultivariate]{.ul}ParametersOR95% CIPOR95% CIPHaving a friend0.5190.266--1.0120.054Doing sports0.4220.225--0.791**0.007**0.4780.246--0.929**0.029**Playing football2.2420.884--5.6890.089Dancing0.2910.124--0.686**0.005**0.2610.105--0.651**0.004**Eat nothing when dislike food3.2521.245--8.498**0.016**4.1451.437--11.959**0.009**Indifference of parents in relation to diet3.4170.949--12.2960.060C.[UnivariateMultivariate]{.ul}ParametersOR95% CIPOR95% CIPParental advice for diet0.3150.104--0.961**0.042**Doing sports0.3180.162--0.626**0.001**0.3410.168--0.695**0.003**Indifference of parents in relation to diet5.7811.084--30.847**0.040**Calmness of parents in relation to diet0.2740.092--0.816**0.020**Eat nothing when dislike food3.0971.086--8.837**0.035**3.5391.157--10.822**0.027**[^6]

Logistic regression analysis was performed to estimate the odds ratios (OR) of variables in the prediction of obesity among the study population ([Table 3](#tbl3){ref-type="table"}B). Participating in sport activities and dancing were found to have a protective effect. On the contrary, feeling aversion for a specific food increased significantly the risk for obesity. Having friends was proven to have a protective effect on being obese although not in a statistically significant manner. Variables that showed a statistically significant difference in OR for obesity were introduced in a multivariate model. "Picky eating" was positively associated with excess weight, while participating in sport activities and dancing were negatively associated with this outcome.

In the final analysis, univariate and multivariate logistic regression models were employed for the prediction of obesity among overweight participants ([Table 3](#tbl3){ref-type="table"}C). Parental nutritional advice, participating in sport activities and a calm family environment were found to be protective factors against obesity. The indifference of parents regarding children' s diet and "picky eating" were risk factors for obesity. Nevertheless, in the multiple regression analysis none of the above-mentioned variables related to the family environment has been associated with becoming obese when being overweight in a statistically significant way. All analyses were performed after adjusting for potential confounders such as age, gender and residential area.

4. Discussion {#sec4}
=============

Childhood obesity has already reached epidemic levels in many parts of the world and Greece represents a country with a leading prevalence in the worldwide setting \[[@bib8],[@bib9]\]. This study examined the relationship between adolescents' weight status and their perspectives regarding various parameters related to overweight/obesity, such as psychosocial functioning, physical activity and dietary habits. Most of the previous studies have examined these relationships by comparing normal-weight participants to non-normal weight participants. In our study all the assessments were done in a group of 11--12-year-old adolescents using the weight classification recommended by IOTF criteria. This categorization might shed light to important differences between normal-weight, overweight and obese subjects and may have serious clinical implications for the adoption of different prevention and interventional measures within these groups of adolescents. In addition, although most of the previous studies have been based on parental views, in this study participants' perspectives have been considered. Adolescents proved themselves sentient and rational, with a great ability to react, respond and reflect their experiences in relation to being overweight or obese.

Peer relationships are important for adolescents since they provide a unique context for the acquisition of social skills and the promotion of the psychological well-being. During the last decades it has been recognized how significant impact obesity has on the emotional development and the psychosocial status of adolescents \[[@bib4]\]. Obese and overweight children are usually stigmatized and socially excluded, while also they become victims of both overt and relational types of peer bullying \[[@bib10]\]. Such negative behavioural experiences create feelings of inferiority, depression and low self-esteem. Park et al., have shown that obese children experience 4.5 times higher stress when compared to non-obese participants \[[@bib11]\]. In that context the weight status has been demonstrated to greatly influence social relationships with other children \[[@bib12],[@bib13]\]. In addition to that, a systematic review demonstrated that increased figure size negatively affects popularity, since obese children appear to be lonely, less popular, have friends only with the same size as them or need to lose weight in order to make friends \[[@bib14]\]. We have found that obese adolescents have fewer friends than normal-weight ones, while overweight subjects did not seem to share the same problem. This is in agreement with the study performed by Strauss & Pollack which has shown that obese children tend to have fewer friends and are half as likely to be named as friends by their peers \[[@bib15]\]. On the contrary, Phillips and Hill have previously shown that obese and overweight girls are as popular as normal-weight participants \[[@bib16]\]. Social isolation may impose some constraints and current research has shown that obese children avoid taking part in social activities \[[@bib17]\]. In contrast to the aforementioned studies we have not found a statistically significant difference in relation to the time spent in social activities.

Our study has shown that obese adolescents preferred sedentary activities to outdoor physical activities in comparison to normal-weight and overweight participants. This shift towards a more sedentary lifestyle with abolishment of exercise from children's lives is considered as one of the major risk factors for childhood obesity. Thus, it is not surprising that physical activity interventional programs are highly recommended for the management of obesity. Many studies are in absolute agreement with our results showing that normal-weight children are more physically active than obese subjects \[[@bib18],[@bib19]\]. Those differences were related to lower self-efficacy scores, less pleasure and increased difficulty in participating in this kind of activity because of excess weight \[[@bib13]\]. Nevertheless, literature linking physical inactivity with increased risk for obesity has not been always consistent and the relationship between those parameters remains unclear. There are scientific reports demonstrating that a sedentary lifestyle neither necessarily reflects the amount of physical activity nor it always relates to obesity \[[@bib20]\]. In terms of organized sport activities, we have demonstrated that normal weight and overweight adolescents are more often engaged in this kind of exercise compared to obese adolescents and that participating in sport activities represents a protective factor for becoming obese. Correspondingly, with the use of parental reports though, Deforche et al., have found that only 23% of normal-weight children were not involved in any kind of sports, compared with 46% of obese participants \[[@bib21]\]. Nevertheless, this study found no difference in regards to sedentary behaviour within the groups of participants. In a similar study from Switzerland there were no significant differences regarding the involvement in sport activities between the research subjects \[[@bib22]\]; yet, this study divided participants into 2 groups, normal-weight and overweight. In a recent study of Greek origin, Antonogeorgos et al. have shown that the participation in sport activities for more than 3 h/week was negatively associated with being overweight or obese in girls but not in boys \[[@bib23]\]. An interesting observation of our study was that the prevalence of dancing was significantly increased as the population moved from obese to overweight and normal weight and represents a protective factor for obesity. This finding suggests that leisure activities which are enjoyable may help children become more active and is in absolute agreement with existing data regarding the preventive role of dancing \[[@bib24]\].

Among the multitude of modifiable factors that have been proposed to play a significant role in various aspects regarding childhood obesity, family environment attracted great attention lately. Family represents the primary context for children's normal development. It is widely acknowledged that parents shape the dietary, behavioural and physical activity habits of their children with the use of various practices such as role modelling, reinforcement, supportive encouragement, restriction and monitoring. Surprisingly, we have found that parents of obese participants are not more concerned regarding the dietary intake of their children compared to parents of overweight participants. In accordance to our results it has been shown that girls with a higher weight status did not experience a higher degree of parental restriction \[[@bib25]\]. Additionally, in a recent longitudinal study from China, parents reported different preferred ideal body image for boys than for girls, being about 3 times more likely to select overweight or obese as ideal for boys than for girls \[[@bib26]\]. Nevertheless, most of the evidence suggests that the higher the weight status of the child, the bigger the parental concern is \[[@bib27],[@bib28]\], although a significant percentage of caregivers with overweight/obese children tend to underestimated their children's weight status \[[@bib29]\]. In addition, none of the parameters related to the family environment has been positively associated with becoming obese when already overweight, in the multivariate regression analysis. This finding could be at least partly attributed to the high degree of independence adolescents have, which results in increased decision-making power concerning dietary and physical activity habits and decreased compliance to parental instructions and advices. Nevertheless, there are also scientific supporting the hypothesis that parental behaviours do not necessarily show significant associations with children's dietary habits and weight status \[[@bib30]\]. Additionally, we have demonstrated that in terms of behavioural aspects, parents of obese participants tend to be less calm and react with pressure and restriction concerning the dietary habits of their children when compared with overweight and normal-weight participants. This is in agreement with the results of the study performed by Costa et al., which has shown that parents of obese children had higher scores of pressure and restriction regarding their children's food choices \[[@bib28]\]. Nevertheless, it is widely acknowledged that the relationship between restriction and obesity is rather bidirectional, since this practice was found to implicate a higher risk for excess weight \[[@bib30],[@bib31]\]. Thus, our finding could be also attributed to a reverse causality phenomenon. Finally, overweight children reported that their parents tend to prepare a different meal when they dislike ''what's on the menu'', while the analysis indicated that "picky eating" was positively associated with excess weight. These parental practices probably demonstrate a higher degree of reliance on ''fast-foods'' when children are unwilling to consume the meals that have been prepared for them \[[@bib32]\].

Eating behaviour in association with weight status represents a research field of great interest and current data revealed that appetitive traits are genetically predisposed and differ significantly between normal weight and obese subjects \[[@bib33],[@bib34]\]. Recent studies have shown that hormones regulating food intake are differentially expressed in obese and normal-weight people \[[@bib35]\], while childhood obesity has been considered as a risk factor for the later development of disordered eating behaviours \[[@bib36]\]. In terms of appetite and hunger no differences have been observed within the groups when asked about their eating habits. The majority of participants reported that they consume food with appetite and stop eating when they don't feel hungry anymore. In contrast to our results which have shown that overweight and obese participants were not restraint eaters, a study by Goldfield et al. has demonstrated a positive relationship between dietary restraint and increased weight status \[[@bib37]\]. In addition, no loss-of-control eating episodes or eating in the absence of hunger have been reported by the study in either of the two excess weight status groups, as opposed to other studies where these behaviours have been a frequent finding and have been often linked to parental dietary restriction \[[@bib38], [@bib39], [@bib40]\]. Our data might have been influenced by social desirability resulting in the under-reporting of disordered eating behaviours.

School environment is thought to play also a critical role in addressing the problem of childhood obesity, by both providing education regarding beneficial lifestyle choices and supporting healthy dietary habits. Concerning our data, no significant differences have been found within the groups of participants when asked whether they consume snacks homemade or bought from school canteens. Most recent studies regarding the consumption of competitive foods within the school setting have pointed out the negative role of vending machines which increase the consumption of sugar-sweetened beverages and chips \[[@bib41],[@bib42]\]. Nevertheless, this attitude was not significantly associated with overweight or obesity \[[@bib43]\]. Regarding our study, vending machines were not available in any of the 12 schools included. Although homemade snacks are traditionally considered healthier our results might show a shift of Greek school cafeterias towards better dietary choices.

One of the major psychosocial functioning correlates of childhood obesity is body image and satisfaction. It is widely accepted that the social stigma and the devaluation of obese people engender feelings of shame and body dissatisfaction. A recent study in undergraduate females showed that weight stigmatization significantly mediated the relationships between body mass index and body dissatisfaction, body mass index and depressive symptoms, and childhood overweight and depressive symptoms \[[@bib44]\]. Regarding the results of our study, obese participants reported higher body dissatisfaction compared to overweight adolescents, while the rate of dissatisfaction that has been recorded for normal-weight subjects was even lower. These results are in accordance with existing literature \[[@bib25],[@bib37],[@bib45],[@bib46]\]. The desire of being thinner was significantly increased as the population moved from normal-weight to overweight and obese. Similarly, a recent meta-analysis has shown that children assess their body figures and express the desire to be thinner and the anxiety of gaining weight \[[@bib14]\]. A worrying conclusion extracted from this study's results is that almost 1 out of 3 adolescents with optimal weight does not like his/her body and 1 out of 4 wants to be thinner, depicting the society's pressure for the achievement of the ''thin ideal''.

Although the present study has some limitations and our results must be interpreted with caution, this has been taken into consideration and all the appropriate statistical corrections and adjustments for potential confounders have been made. First of all, the cross-sectional design of this study does not allow the examination of causal relationships between the various risk/protective factors and childhood obesity, and reverse causality may always exist. In addition, social desirability might have had an impact in the study results, since self-reported questionnaires are often vulnerable to errors due to over-reporting or under-reporting of children's perspectives. The voluntary character of the study may have been a reason for selection bias. Nevertheless, most of our results are consistent with previous publications and this study comes to add more data to the limited already published studies on the perspectives of adolescents in relation to obesity.

In conclusion, the present study reveals the alarming magnitude of childhood obesity and examines participants' perspectives regarding physical activity, dietary habits, behavioural and psychosocial aspects in relation to social functioning, body weight and image. Our findings support that adolescents are perfectly capable of expressing their opinion and their views should always be taken into consideration when planning the implementation of intervention programs for the management of childhood obesity. Dancing and other activities that shape and smoothen, not only the body but also the brain, the soul and the feelings, might represent the appropriate tools that can address the problem of childhood obesity and support child health in a holistic way.
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[^1]: BMI: Body Mass Index. Values represent mean ± standard deviation (range) or n (%).

[^2]: Values represent mean ± standard deviation (range) or n (%).

[^3]: Statistically significant.

[^4]: Compared to normal-weight participants.

[^5]: Compared to overweight participants.

[^6]: CI, confidence interval; OR, odds ratio. P values in bold face indicate statistical significance (p \< 0.05).
